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194720: rapakivi metadiorite, Harris Lake

(Biranup Zone, Kepa Kurl Booya Province, Albany–Fraser Orogen)

Location and sampling

ZANTHUS (SH 51-15), COONANA (3535)
 MGA Zone 51, 546153E 6534950N

Sampled on 3 July 2008

This sample was collected from a prominent outcrop on 
the western edge of a small salt lake, about 87 m due west 
of a north-northwesterly trending track. The sample site is 
located approximately 7.6 km southwest of Harris Lake, 
15.6 km south-southeast of Udarra Soak, and 21.8 km 
west of Spy Hill. 

Tectonic unit/relations

This rapakivi metadiorite, from the central-east of the 
COONANA 1:100 000 map sheet, has been attributed 
to the Biranup Zone. The Biranup Zone is part of the 
Kepa Kurl Booya Province, which represents the pre-
amalgamation crystalline basement components of the 
Albany–Fraser Orogen. The Biranup Zone is dominated 
by 1690–1660 Ma protoliths, their reworked counterparts, 
and Mesoproterozoic intrusions (Spaggiari et al., 2009; 
Kirkland et al., 2010a). 

The sample displays distinct mingling textures (Fig. 1) 
with a metagabbronorite dated at 1664 ± 7 Ma (GSWA 
194721; Kirkland et al., 2010b). Other samples collected 
for geochronology in the immediate area include: 
siliciclastic schist with a signifi cant zircon age component 
at c. 1650 Ma, and 1300–1200 Ma metamorphic 
zircon rims (GSWA 194722; Kirkland et al., 2010c); a 
1659 ± 6 Ma metamonzogranite (GSWA 194723; Kirkland 
et al., 2010d); and a 1668 ± 11 Ma metasyenogranite 
(GSWA 194724; Kirkland et al., 2010e). 

Petrographic description

The sample contains ovoid rapakivi feldspars, tabular 
euhedral feldspars, and rounded quartz phenocrysts, 
within a fine- to medium-grained groundmass. The 
sample’s visually estimated mineralogy includes 
about 35% plagioclase, 30% quartz, 25% microcline, 
6–8% biotite, 1–2% garnet, and 1–2% hornblende–
epidote. Accessory minerals include apatite and zircon. 
The rapakivi texture is defi ned by grains up to 15 mm 
long and 10 mm wide, with cores of microcline (up to 
10 × 6 mm) rimmed by aggregates of inequigranular, 
coarse-grained plagioclase, and quartz. Discrete euhedral 

plagioclase grains are also present and contain small 
inclusions and interstitial patches of microcline and quartz. 
Some plagioclase grains contain needles of epidote and 
minor sericitized cores. Aggregates of biotite(–hornblende) 
are developed within some plagioclase-rich rims on 
K-feldspar grains, but can also form discrete clots. Garnet, 
epidote, and hornblende are associated with the biotite 
aggregates. Large biotite grains, up to 2 mm long, occur 
outside the polycrystalline clots, and possess fringes of 
fi ne-grained biotite at each end of the crystal. Parts of 
the groundmass are rich in microcline with less abundant 
quartz, plagioclase, and biotite, whereas other areas are 
largely composed of quartz and biotite aggregates. In 
some areas, there is evidence for garnet formation by the 
replacement of biotite aggregates. 

Zircon morphology

Zircons isolated from this sample are subhedral to 
euhedral, colourless to brown, up to 300 µm long, and have 
aspect ratios up to 5:1. Cathodoluminescence (CL) images 
reveal oscillatory zoning. A CL image of representative 
zircons is shown in Figure 2.

Analytical details

This sample was analysed on 9–10 March 2009, using 
SHRIMP-B. Thirteen analyses of the Temora standard 
were obtained during the session and indicated an 
external spot-to-spot (reproducibility) uncertainty of 
2.15% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.62% (1σ). Calibration uncertainties are included in the 
errors of 238U/206Pb* ratios and dates listed in Table 1. 
Common-Pb corrections were applied to all analyses 
using contemporaneous common-Pb isotopic compositions 
determined according to the model of Stacey and Kramers 
(1975). 

Results

Twenty-three analyses were obtained from 23 zircons. 
Results are listed in Table 1, and shown in a concordia 
diagram (Fig. 3).

Interpretation

The analyses are essentially concordant (Fig. 3), and defi ne 
a single coherent group based on 207Pb*/206Pb* ratios.



2

194720.1.pdf Geochronology Record 852

Group I comprises 23 analyses (Table 1), which yield 
a concordia age of 1665 ± 6 Ma (MSWD = 1.7). The 
analyses have highly variable U contents (67–500 ppm) 
and Th/U ratios (0.33 – 2.23).

The date of 1665 ± 6 Ma for the 23 analyses in Group I 
is interpreted as the age of magmatic crystallization 
for the quartz diorite protolith. This is consistent with 
the crystallization age of 1664 ± 7 Ma obtained for the 
metagabbronorite mingled with this sample (GSWA 
194721; Kirkland et al., 2010b)
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Figure 1. Field photograph of sample 194720: rapakivi metadiorite, Harris Lake, showing 
magmatic mingling textures with a coeval metagabbronorite (GSWA 194721). Pen 
is 135 mm long.
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Figure 2. Cathodoluminescence image of representative zircons from sample 194720: 
rapakivi metadiorite, Harris Lake. Numbered circles indicate the approximate 
positions of analysis sites.
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Figure 3. U–Pb analytical data for sample 194720: rapakivi metadiorite, Harris Lake. Yellow squares 
indicate Group I (magmatic zircons).
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